How does Rap80 specifically target K63-linked H2AX and not monoubiquitinated PCNA or K48-linked Chk1? It has two ubiquitin-interacting motifs (UIMs) and recently Sims and Cohen presented the surprising finding that Rap80's specificity for K63-linked chains is defined by the region between the two UIMs, and not the UIMs themselves (Sims and Cohen, 2009) . In this issue of The EMBO Journal, Sato et al. present the crystal structure of Rap80-UIM1-UIM2 complexed with K63-linked diubiquitin to show that it forms a 60-Å long contiguous helix that restricts the relative orientation of the two UIMs to one optimized for binding to neighbouring ubiquitin subunits of K63-linked chains. Importantly, no contacts were observed between either of the UIMs and region linking the two ubiquitin subunits. This finding contrasts that of other ubiquitin receptors, in which one ubiquitin-binding domain simultaneously contacts two ubiquitin subunits and/or their linker regions to achieve specificity, such as hHR23a's C-terminal UBA domain (Varadan et al, 2005) or NEMO's UBAN motif (Rahighi et al, 2009) . Hence, two UIMs are present in Rap80, not only to increase affinity, but also to define specificity through the intervening amino acids; these form a molecular ruler that directs the two ubiquitin-binding surfaces in roughly the same direction and separates their centres by 37.5 Å , two attributes optimal for binding to K63-linked chains ( Figure 1A) .
By contrast, the restrictions imposed by the inter-UIM region prohibit Rap80's UIMs from binding to ubiquitin subunits of K48-linked chains simultaneously, as these cannot adopt the required orientation ( Figure 1B ). This finding explains why Rap80 is not recruited to substrates conjugated with K48-linked chains. M1 and K63 are only 6.7 Å apart. Rap80 detects this spatial difference because linkage through M1 to form 'linear chains' changes the permitted orientations of neighbouring ubiquitin subunits. When M1-linked diubiquitin is forced in silico into the configuration required for tandem binding to Rap80's UIMs, the proximal subunit's N-terminal b-strand is disrupted and its E64 adopts unfavourable backbone torsion angles to avoid steric clashes with a highly constrained diubiquitin linker region ( Figure 1B ).
Ubiquitin communicates with over 100 receptors for diverse outcomes. Sato et al. showed that ubiquitin-binding modules can serve as building blocks for larger structural entities to increase signalling stringency. This strategy parallels and complements the use of ubiquitin as an element for longer chains to achieve specificity. Yet, it is still remarkable that ubiquitination can explicitly command one receptor to a substrate. As Sato et al show Epsin1, which is involved in clathrin-mediated endocytosis, seems to apply the same strategy as Rap80 to confer preference for K63-linked substrates. So what prevents Epsin1 from being recruited to DNA damage sites and thus interfering with Rap80 signaling? No doubt the larger context also has a function in the communication between ubiquitinated substrates and their receptors. In this case, perhaps the BRCA1 complex is not passively shuttled by Rap80 but rather, actively participates in its localization to damage sites.
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